Degradation of the novel herbicide ZJ0273 by Amycolatopsis sp. M3-1 isolated from soil.
ZJ0273, propyl 4-(2-(4,6-dimethoxypyrimidin-2-yloxy) benzylamino) benzoate, is a novel and broad-spectrum herbicide. In this study, 15 bacteria capable of utilizing ZJ0273 as the sole carbon source were isolated from soil. One of the isolates belonged to the family Amycolatopsis and was designated to Amycolatopsis sp. M3-1; at 30°C and pH 7.0, degradation rate of ZJ0273 could reach at 59.3% and 68.5% in 25 days and 60 days, respectively. Furthermore, six metabolites (M1-M6) during the degradation of ZJ0273 by Amycolatopsis sp. M3-1 were identified by a combination with multi-position (14)C-labeled compounds (B-ZJ0273 and C-ZJ0273), chromatography, liquid scintillation spectrometer, and LC-MS, a novel pathway of ZJ0273 degradation by Amycolatopsis sp. M3-1 was proposed based on the identified metabolites and their biodegradation courses. ZJ0273 was initially hydrolyzed into M1 (4-(2-(4,6-dimethoxypyrimidin-2-yloxy) benzylamino) benzoic acid), then further oxidized into M3 (2-(4,6-dimethoxypyrimidin-2-yloxy) benzoic acid). M1 also could undergo a carbonylation into M2 (4-(2-(4,6-dimethoxypyrimidin-2-yloxy) benzamido) benzoic acid), and then its C-N and C-O bonds were cleaved to yield M3 (2-(4,6-dimethoxypyrimidin-2-yloxy) benzoic acid) and M4 (4,6-dimethoxypyrimidin-2-ol), respectively. Moreover, another two new metabolites, M5 (2-(4-hydroxy, 6-methoxypyrimidin-2-yloxy) benzoic acid) and M6 (2, 4-dihydroxy-pyrimidine) were found. M5 was formed through de-methyl of M3 and then hydrolyzed into M6.